Introduction
Although there has been a great deal of interest in the properties of high temperature superconductors, many, if not most of these properties have previously been observed in other layered superconductors [l] . One such property is the role of Gaussian fluctuations above the transition temperature T,, a principal topic of this meeting. Gaussian fluctuations above Tc were studied in a number of low-T, layered superconductors back in the 1970's. The second principal topic of this meeting, the role of vortex fluctuations, has also been seen in similar low-T, materials, but only recently, since the novel behaviors were not as evident. With regard to both topics, the low.-Tc compounds most similar to the high-T, cuprates are the transition metal &chalcogenides (TMDs) and their intercalates. As for the high-Tc cuprates, those materials are layered, and TMDs contain examples which are strikingly similar to high-Tc materials in just about every way except for the d u e of Tc. .
CHARGSDENSITY WAVES
An interesting property shared by the metallic TMDs and to some extent, also the metallic graphite intercalation compounds, is the presence of two-dimensional charge-density waves (CDWs) in the "normal" state, above the superconducting transition Tc. In low dimensional systems, the Fermi surface is susceptible to substantial nesting. CDWs arise from nesting wavevectors that span a finite fraction of the Fermi surface, strongly modifying, or even destroying, parts of it. In the CDW regime, above 2 ' ' and below the "true normal" metallic state-CDW transition, the physical Government retains for itself, and others acting on its behalf, a paid-up, nonexclusive, irrevocable worldwide license in said article to reproduce, prepare derivative works, distribute copies to the public, and perform publicly and display publicly, by or on behalf of the Government.
T,, and anomalies at higher T are most likely associated with something like a CDW. Furthermore, since the anisotropy of the electronic energy gap oberved in ARPES in Bi2212 far above T, is almost identical with that observed below T,, it is very likely that the ARPES experiments do not measure the superconducting gap at d.
With such interesting caveats in mind, I shall focus upon what is mZZy known about superconducting fluctuations. In this brief lecture, I will mention the FD and the fluctuation conductivity (FC), focussing specifically upon layered superconductors.
Fluctuation Diamagnetism
Aside from questions regarding trapped magnetic flux, a superconductor ideally behaves as a perfect diamagnet below T,, with x = -1/4~. However, above the zero-field transition temperature Td, x(T) decreases from the normal state behavior, in a manner which appears to diverge as T -+ T&-.
This divergent diamagnetic part, FD, is due to superconducting fluctuations. Since measurement of x necessarily requires the application of a magnetic field H, there are complications that arise in attempting to calculate the FD in the presence of the magnetic induction B. The same problems arise in the calculation of the FC and other measureable quantities for B # 0.
In order to make any progress at all, it has generally been necessary to assume B spatially constant. Since the electrons forming superconducting electron pairs interact with B mainly through the coupling of the magnetic vector potential A to their overall charge 2e, and to a usually much smaller amount thqugh the coupling of B to their spins, B tends to break up pairs. For B. = 0, the paired electrons move in opposite directions, with total momentum zero. For B # 0, however, they move in Landau orbits, in which they tend to move in the same direction, which causes orbital pairbreaking. In weak fields, electron pairs move primarily according to the crystal quantization axes and the associated Brillouin zone. In a strong field, however, B itself acts as the quantization axis for the pair motion [lO] . In a very strong field, B also tends to align the paired electron spins, breaking up the favored singlet pair spin state. T h i s Zeeman (or Pauli) pairbreaking effect is only significant for fields sufficiently strong that gpBB 2 kET,, whereas orbital pairbreaking is manifest in the reduction of T, from T , to T,(B), where T,(B) is the temperature at the upper critical field H,z.
Unfortunately, it is presently known that H # 0 changes the nature of the normal-superconducting phase transition, which is only approximated by the mean-field Hc2(T) curves. In nearly all low-T, circumstances, it was difficult to observe significant differences from this mean-field behavior.
power law behaviors both in the T dependences of the zero-field FD and in the B dependences of M at Td. Of course, there are additional complications in real superconductors, which usually make the identification of dimensional crossover in the field strength less obvious. In the dirty limit, for which the in-plane coherence length ~I I ( T ) is less than the mean-free path L, M ( B ) in an isotropic superconductor was shown to fall off much faster than the B1I2 rise predicted in the static limit[l4], due to dynamical cutofl e#ects [l6] . This dynamical cutoff mechanism was shown [4, 17] to also exist in layered superconductors with BljZ. In essence, there are two crossover fields: one is the dimensional crossover field BO, and the other is the dynamical crossover field Bs, which is defined [6, 16 as the field at which M ( B ) is .1/2 the 3D static "Prange value", oc 2 B. For clean layered and isotropic superconductors, Gerhardts[l7] showed that the dynamical cutoff also contributed, but an additional cutoff BNL in the field strength due to non-localeffects was more important. Thus, there are again two cutoff fields, BO and BNL. FD Bile. They found that a @ ' ) could exhibit a peak just above Td, whereas a , @ ' ) was always decreasing monotonically with decreasing T above Td.
DIMENSIONAL CROSSOVER
This peak was enhanced with increasing Bljt. Using this detailed theory, excellent agreement with experiments on YBCO was recently found by Axnib et aZ. [29] , which data was presented in this conference.
Summary
Gaussian fluctuations in layered superconductors have been the subject of: study for many years. Although.the FD was studied in detail long ago, the 
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